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Detailed Action 

Response to Arguments/Remarks 

1 . Claims 1-8 are pending in the application with claims 1 and 5 amended. 

2. Applicant's arguments filed 04/14/2008 have been fully considered but they are not persuasive. 

3. Applicant argues that the reject of amended claims 1-8 lacks a prima facie case of obviousness 
because neither Gingeri nor Tsai teaches the required limitations; in particular, Applicant argues, the cited 
references do not teach of combining video frames from each input data stream to form a composite video 
frame for the output data stream and rescheduling part of a given video frame in a given individual input 
stream so that the part is scheduled in an earlier frame in the interleaved output stream than the composite 
video frame, when the given input video frame is larger than a threshold size. 

4. Examiner replies that Gringeri teaches of a method for multiplexing compressed video input data 
streams and a multiplexer for combining the compressed video input data streams into an output data 
stream where each input data stream divided into video frames by receiving multiple input data streams; 
providing an input buffer capable of holding at least a maximum-size video frame for each of the input 
data stream as presented in the citation below. Tsai is chosen to complement Gringeri by teaching a 
method for multiplexing compressed video input data streams where a video frame is larger than a 
threshold size by dividing the frame into at least a first and second part and rescheduling at least one part 
of the given video frame for transmission in the output data stream earlier than the corresponding frame 
time in the output data stream. The rationale to make an obvious combination of these references is 
embodied in Tsai '552 Figure 1 where it is illustrated that frames exceed a threshold (element 14) in some 
time slots (1, 5, and 6) 'the problem' and in Figure 2 where above threshold frames are rescheduled to 
excess capacity timeslots both forward ( frames 1 to 2; 6 to 7) and backward, sic earlier, (frame 5 to 4) in 
time - thus in effect smoothing the bandwidth distribution. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

a. A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of 

this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gringeri (U.S. Patent 
6108382) in view of Tsai, et al (U.S. Patent 6,529,552). 

7. In consideration of claims 1 and 5, Gringeri teaches of a method for multiplexing compressed 
video input data streams and a multiplexer for combining a plurality of compressed video input data 
streams into an output data stream, each input data stream divided into video frames, into an output data 
stream with low latency, the method comprised of (a) receiving a plurality of input data streams (Figure 1 
elements 1 00 and 1 02) (b) combining a corresponding video frame from each input data stream to form 
a corresponding video frame for the output data stream (Figure 1 input streams 105 and 104; output 
streams 1 15) and (d) transmitting the output data stream. (Figure 1 output stream 125) Also (4: [0050+] 
read an ATM network can efficiently allocate network bandwidth and switch buffer space to a number of 
variable bit rate video streams. By maximizing the utilization of the allocated network bandwidth and 
switch buffer space, the network can statistically multiplex a larger number of variables bit rate video 
streams over VBR connections for the same video quality.) 

8. However Gringeri is silent with regards to disclosing (c) for each input data stream, when a given 
video frame from the input data stream is larger than a threshold size, dividing the given video frame into 
at least a first part and a second part and rescheduling at least one part of the given video frame for 
transmission in a specified output data stream video frame, where the specified output data stream video 
frame is scheduled for transmission earlier than the video frame in the output data stream corresponding 
to the given video frame from the input data stream. 
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9. Tsai teaches this limitation; (Figure 2; dividing the given video frame into at least a first part and 
a second part (4: [0014] read [a] bit budget per frame 14 may be illustrated that may be constant in a 
constant capacity network. Examiner notes that bit budget per frame element 14 is a threshold size, 
dividing the given video frame into at least a first part and a second part; 5: [0010] read FIG. 2 illustrates 
the same series of coded bits re-distributed over the same frames 18a-18g in time as shown in FIG. 1. 
The re- distribution considers utilizing skipped frames in the variable rate bitstream to place bits from 
neighboring frames into the bitstream prior to or otherwise adjacent to their actual decode times. This 
method may be used with storage and delivery of content which has been encoded off-line. The 
information may be stored in the bitstream in such a way that it can be delivered and decoded over a 
constant bit-rate channel with constant quality. This capability may come from the storage of some bits 
generated from future frames being stored in special user-defined data fields in prior or otherwise 
adjacent frames. For example, in FIG. 2, excess bits 20 associated with Frame 5 (18e) are shown with 
bits 16d tagged from Frame 4 (18d). Therefore, the excess bits 20 representing the frame at time t+1 
(where, for example, t=Frame 4 (18e)), may be transmitted along with the bits 16d associated with the 
frame at time t (Frame 4 (1 8d)) because excess bandwidth may be available for transmission for that 
frame.) 

10. It would have been obvious at the time the invention was made by a person of to having ordinary 
skill in the art to modify the compressed video multiplexing data streams teachings of Gringeri with the 
rescheduled frame transmission teachings of Tsai. 

1 1 . With such a modification, the transmit channel can be optimally used by redistributing bits from 
over to under utilized frame slots, allowing the stream to be transmitted with low latency. 

12. In consideration of claims 2 and 6, Gringeri teaches of a method for multiplexing compressed 
video input data streams, each input data stream divided into video frames, into an output data stream 
with low latency but does not teach of a predetermined threshold size. 
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13. Tsai teaches a method where the threshold size is predetermined. (Figure 2 and 5: [0008] read [a] 
bit budget per frame 14 i.e. threshold, may be illustrated that may be constant in a constant capacity 
network.). 

14. It would have been obvious at the time the invention was made by a person of to having ordinary 
skill in the art to modify the compressed video multiplexing data streams teachings of Gringeri with the 
predetermined threshold size teachings of Tsai. 

15. With this modification, once a video frame size exceeds a predetermined threshold, it can be 
partitioned into parts and parts can be rescheduled for transmission with an earlier, smaller video frame. 
In this manner, the bursts of large video frames are regulated by redistribution allowing the full channel 
capacity to be used effectively. 

16. In consideration of claims 3 and 7, Gringeri teaches of a method for multiplexing compressed 
video input data streams, each input data stream divided into video frames, into an output data stream 
with low latency but does not teach of a adaptively determining the threshold size. 

17. Tsai teaches a method where the threshold size is adaptively determined. (Figure 4 and 6:[0015] 
read [a]s illustrated in FIG. 4, a flowchart 70 of a method for managing bit expenditures associated with a 
digitally compressed video bitstream for variable capacity networks may be provided. The method may 
include a step 72 that may analyze users requested quality of service (QoS) including temporal and spatial 
visual quality measures, network capacity and availability, enhanced feature compliance, such as, for 
example, scalability, and number of users supported by the network. A step 74 may manage the temporal 
frame rate of a coded video sequence based on the users' requested temporal QoS, network capacity and 
availability, and the enhanced feature compliance and number of users supported by the network. Next, a 
step 76 may change the quantization of the residual frames i.e. adaptive threshold, based on the users, 
requested spatial QoS, network capacity and availability, and the enhanced feature compliance and 
number of users supported by the network.). 
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18. It would have been obvious at the time the invention was made by a person of to having ordinary 
skill in the art to modify the compressed video multiplexing data streams teachings of Gringeri with the 
adaptive threshold size teachings of Tsai. 

19. With this modification, once a video frame size exceeds an adaptively determined threshold, it 
can be partitioned into parts and parts can be rescheduled for transmission with an earlier, smaller video 
frame. In this manner, the bursts of large video frames are regulated by redistribution allowing the full 
channel capacity to be used effectively. By adaptively determining the threshold the channel loading can 
be matched with the bandwidth. 

20. With regards to claims 4 and 8, Gringeri teaches wherein at least one of the input data streams is 
an MPEG-encoded video stream; (Abstract read [a] method and system for transmitting a video stream in 
an asynchronous transfer mode (ATM) network comprises steps of encoding the video into an MPEG-2 
variable bit rate video stream, shaping the encoded variable bit rate video stream to conform to the traffic 
contract parameters for a Variable Bit Rate (VBR) connection in the network, and transmitting the shaped 
variable bit rate video stream on the VBR connection based on the traffic contract parameters..) 

FINAL ACTION 

2 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

22. A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Conclusion 

23. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Henry Baron whose telephone number is (571) 270-1748. The examiner can normally be 
reached on 7:30 AM to 5:00 PM E.S.T. Monday to Friday. 

24. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Seema Rao can be reached on (571) 272-3 174. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

25. Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

/H. B./ 

Examiner, Art Unit 2616 
HB 

/Seema S. Rao/ 

Supervisory Patent Examiner, Art Unit 2616 



